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Inherent in such padagogical notions as **writing across the 
curriculim** and ^writing to learn** is the assumption that the act 
of writing leads to an organization or reformulation of Jcnowledge 
that supports topical learning. However, little research has 
directly focused on ths Effects of writing on subject learning. 
This paper reports two studies examining this issue • 

In study one, 322 ninth and eleventh grade students read 
four passages from high school social studies and science te>cts 
and engaged in six writing-to-study conditions: reading only, 
reading plus supplementary reading, notetaking, notetaking plus 
supplementary reading, answering comprehension questions, and 
analytic writing. Learning was me:isured in three ways: passage 
specific knowledge probes, essay writing, and a multiple choise 
comprehension test. The essay writers scored consistently lower 
on the immediate topic knowledge posttest than those in the other 
conditions. However, the groups showing the largest immediate 
gains also showed the largest falling off at the four-week 
posttest. This led to the question of whether certain writing 
conditions focus the writer's attention on narrower but more 
lasting bands of information. Further, the essay criterion 
showed task differences at four weeks, reflecting superior 
performance in the three writing conditions compared with those 
in the re&d only conditions ♦ 

Study two focused on the relationship between what writers 
do during different writing tasks and what is remembered later. 
One hundred and one ninth and eleventh graders read two of the 
passages used in the first study, and engaged in four writing-tc- 
study tasks: read and study, answering comprehension questions, 
suinmary writing, and analytic writing. Two outcome measures were 
used: topic knowledge and a general vnriting recall task. 
Findings indicate that the writing conditions led to greater 
recall of content than the non-writing condition, and that the 
more the content was manipulated during writing, the better it 
was lacalled. Further, the effects of writing on learning were 
limited to the particular information written abouc. 

Together, both studies indicate that writing tasks differ in 
the amount and kind of topic manipulation they invoke. Tasks 
such as question answering and notetaking involve a more 
superficial manipulation of more content and lead to more 
ext-ensivs but more short lived learning, while the analytic 
writing tasks involve greater depth of processing and lead to 
longer term learning of a smaller band of information. 
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Writing to Study and Learn 



In recent' years, increasing focus has been placed on the 
teaching of higher level reasoning and literacy skills in subject 
classrooms (e^g./ Boyer, 1983; Commission on Excellence^ 1983; 
NAZP, 1981, 1985). In particular, "writing to learn" and 
"vriting across the curriculum,'* pedagogical notions growing from 
the belief that writing in some fundamental way leads to a 
reformulation and reconceptualization of kiiowledge, have become a 
part of the educational parlance of the 1980s (Langer, 1984a, 
1986b). Despite such trends, at the present time there is 
insufficient evidence to assume that writing will bring about a 
generalized benefit to learning; the research is far from 
conclusive. Relatively few studies have looked at the effects of 
writing-to-learn — when people learn from writing, what 
different kinds of learning result from engagement in different 
kinds of writing experiences, or how writing can be used to help 
students understand and remember the material they read about. 

Background 

Although no systematic research programs have looked 
directly at the relationships between various writing activities 
and subject matter learning, there is a tradition of related work 
that looks at adjunct questions (see Anderson & Biddle 1975 for a 
comprehensive review) ; and study behaviors (see Anderson t 
Armbruster, 1984 for a comprehensive review), logether, these 
bodies of work (e.g., Michael & Maccoby 1961; di Vesta & Gray 
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1972; Fisher & Harris, 1973; Schultz & di Vesta, 1972) suggest 
that engagement in a writing task after reading leads to better 
recall than when no writing takes place. In addition, studies 
looking at the differing amounts of cognitive manipulation 
required by various* study tasks (e.g., Barnett, di Vesta, 4 
Rogozinski, 1981; di Vesta, Schultz, ^ Danger, 1972; Frase 1970, 
1972; Shallert, 1976; Schwartz, 1980, Watts k Anderson (1971), 
indicate that activities requiring more extensive cognitive 
manipulation of the material lead to greater recall than do those 
activities invoking less manipulation of ideas. Further, the 
advantages to learning and recall is not generalized, but seems 
to be related to the ways in which the material is cognitively 
manipulated during studying (Rothkopf, 1966, 1972; Bretzing h 
Kulhavy, 19''9; Glover, 1981); depth of procp^:>ing (Craik & 
Lockhart 1972) makes a difference. 

Almost no studies have } coked directly at the effects of 
writing on content lear:iing, Nevell (1985) compared the effects 
of notetaking, short answer questions, and essay writing on 
passage rec^xl and posttest knowledge, and found significantly 
higher r:.osttest knowledge in the essay writing condition, but no 
significant differences on his other measures. His protocol 
analyses using an adaptation of Flower and Kayes' (1980) 
procedure did, however, suggest differences in cognitive patterns 
across tasks, and these may reflect differences in depth of 
processing. Scardamalia and Bereiter (1981) do not study writing 
and learning relationships per se, but their work does suggest 
that thinking and writing about a topic can be improved by 
procedural facilitation activities which have a positive affect 
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on botil th^ writing nrocasa and cha coiapleti^d p&par. 

In short, the existence of relationships between writing and 
learning have been only tangentially studied. Before large--scale 
changes are recoxaiaended for school practice, a body of research 
is needed to learn whether writing activities contribute to topic 
learning, or to the development of higher^-level reasoning skills. 
And if so, how. These concerns led to the ^.wo studies reported 
here, focusing directly on the ways in which different kinds of 
writing-after-reading activities affect learning of their course 
riaterial. 

Scudy One 

Study One vas undertaken 1) to document the- effects of 
writing versus not-writing (e.g., read and study or extra 
reading), and 2) to explore the effects of writing tasks that 
require reformulation of new information versus simpler ones that 
focus on review. For reformulation, tasks requiring analytic 
writing were developed; for review, two typical approaches, 
notetaking and answering comprehension cjuestions, were selected. 

Participancs 

A total of 332 students from six ninth grade and six 
eleventh grade classes in a middle class San Francisco Bay Area 
high school participated in this study. The students represented 
the full spectrum of abilities at each grade level, except that 
English as a second language classes and classes for the 
educationally mentally handicapped were excluded from the sample. 
The study was conducted late in the school year when absences 
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were running slightly above normal; of the 332 students in the 
participating classes, 297 were present at both testing sessions 
and completed the full set of measures. This included 165 boys 
and 132 girls. 

Passage Selection 

In developing the study tasks, four passages were selected 
from high school social studies texts* These dealt with: 
economic expansion after the Civil War; the great depression; 
political and economic developaents in Russia after World War II; 
and the influe? i of science on life in the 20th century. Though 
drawn fiom longer units, all four were self-contained and able to 
stand alone. Each passage was paired with an additional passage 
that dealt with the same topic from a slightly different 
perspective. (See appendix for synopses of the eighu passages 
and their characteristics.) 

Study Conditions 

Five different study tasks were designed for each passage: 
normal studying, sapplementary reading, notetaking, comprehension 
questions, and analytic writing. 

Normal studying . Students in the normal studying condition 
were asked simply, "Study the way you normally do to reraember the 
information in the following passage . ** This condition allowed 
examination cf how students would approach the task when allowed 
to cnoose their own methods. 

Supplementary reading * For students in the supplementary 
reading condition, the target reading pi-ssage was followed 
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iimediately by a passage on a related topic. The instinactions 
paralleled those in the normal studying condition: ♦^Study the way 
you normally do to reraeiaber the information in the following 
passages, •* 

Kote'cakinq . Students in the notetaking condition were 
asked, •^Take notes to help you learn the information in the 
following passage, ** This is a review activity that relies on the 
students to concentrate on the oost relevant material. 

Comprehension questions * For the comprehension question 
condition, a series of short answer questions were designed 
similar to those students encounter in workbook study guides and 
teacher-made dittoes. Review activities of this sort focus the 
students' attention on specific aspects of the passages. Twenty 
questions were devised for each of the four passages, divided 
equally among textually explicit and textually implicit- Sample 
items about Economic Expansion follow: 

Please answer the following questions as you would 
answer questions for a homework assignment. 
Economic Expansion 

1. What were the major manufacturing industries in the 
United States at the turn of the century? 

2. By 1919, what major Industries had emerged? 

3. From being the fourth largest industrial producer, 
the United States moved to being the first largest 
between the years and . 

4. What did profits on goods, bank loans, and foreign 
investments have in common? 
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Analytic writing . The analytic writing assignments asked 
students to reformulate and extend the material from the reading 
passages as t.hay developed evidance to support a particular 
interpretation or point of viaw. For Econoiaic Expansion, the 
topic was: 

Given what you learned froa the passage, what do you 
feel were the two or three most important reasons for 
industrial growth in the late 19th and early 20th 
centuries? Explain the reasons for your choices. 

Measures 

Three instruments were designed to examine what students had 
learned in the process of reading and studying the passages. 

Tasks 

Knowledge Growth . A measure of passage-specific knowledge 
developed by Langer (1980, 19S4b,c; Langer & Nicoloch, 1981) was 
used to measure the ways in which the students' topical knowledge 
changed as a result of having engaged in the particular study 
activity. Five key concept words or phrases from the top half of 
the content hierarchy (see Meyer, 1975, 1981) were selected for 
each of the four target passages. Students were asked to provide 
written free association responses to the five concepts, which 
were presented one at a time. An unrelated concept (dog) was 
used as a practice item before the five words were administered. 
Practice exercises were given orally, and students were paced 
through the frea-ascociation task one concept at a time. 
Sufficient blank space was left between each concept to permit 
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students to provide many associations as they could for each 
concept. 

Passage Comprehen sion * A 20--item aultiple-choice test was 
constructod for each passage, to measure overall comprehension. 
Eight items required a simple report of information from the 
passage, eight required the student to construct relationships 
among items of information in the passage, and four required 
drawing generalizations that extended beyond the passage. Items 
for each test were developed through a cycle of pilot testing 
that included interviews esqjloring participants' reasons for 
their answers, in order to insure that items and distractors ware 
functioning as intended. Sample items from Economic Expansion 
follow: 

Report of information in the passage: 

1. How did the economy in the United States compare with the 
economy of other manufacturing nations by 1894? 

a) The U.S. was in fourth place. 

b) The U.S. was just beginning to catch up to France and 
Great Britain. 

*c) The U.S. was in firp place, 
d) It was too early to measure the place of the U.S. 
Analysis of relationships in the passage: 

All of the following contributed to the growth of big 
business in the late 19th century except ; 

a) inonigration. 

b) increased demand for goods starting with the Civil War. 
*c) government control of business activity. 

d) the growing railroad system. 
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Generalization beyond the passage: 

Based on the reading you did, if you were the ruler of a 
developing nation, which of the following conditions would 
you try to foster to produce economic expansion? 

a) foreign investment. 

b) easy access to natural resources. 

c) closer regulation of business activity* 
*d) both (a) and (b) . 

The 20 items for f^ach passage were randomly ordered, with tha 
three types of questions interi»p«ised. 

Application of New Information 

The final ae^sure was an extended essay that required 
students to orchestrate what they had learned in a coherent 
argument based on the information from the original reading. 
Though requesting the same kind of writing as the analytic 
writing study condition, the format of the prompt and the 
specific topic differed in each case. For Economic Expansion, 
the instructions read: 

Write an essay based on what you learned from the reading on 
economic expansion. Use the title, "Causes and Effects of 
Industrial Growth at the Turn of the Century." Be certain 
to support the points you make. 
Scoring 

The varioua responses from each student were given an 
identifying code, separated, and randomly ordered so that coders 
would not know time (pre or post) or study task for the responses 
they were scoring. 
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YQplc-Knovl ejqQ Measures > Th® aeei^sures or passage-specific 
knowledge wer® ucorod by rubrics developed by L&nger (1980; 1984 
b,c; Langer Ic Hicholich, 1981). For each concept in the 



1) peripheral knowledge of the concept, 2) concrete understanding 
(e-g , exTimples, attributes, aefining characteristics), or 3) 
abstract understanding (e^g., superordinata concepts, 
def initionji) • Two raters scored each set of responses 
independently. Ratings reflecting levels 2 or 3 were then suimaed 
across concepts and raters to derive a total score for eacn 
passage, Interrater reliability for the total score (estimated 
by the Spearman-Brown formula) was The test/retest 

correlation after 4 weeks and an intervening treatment period was 
.712, 

Length * students' responses during the study condition as 
well as their posttest essays were scored for number of words- 

figj^av Quality. Posttest essays were scored holistically for 
overall quality, using rubrics that focused on the use of 
evidence to support conclusions or positions based on the 
passages read. T^vo raters independently rank-ordered the 297 
essays from 1 (best) to 297 (worst), scoring the essays from the 
four passages on a single scale. For the analyses reported here, 
tables of the normal distribution were used to convert each 
rater's scores to a normally-distributed scale ranging from 22 
(best) to 1 (worst) • Scores for the two raters were then summed 
to yield an essay quality score with a sample mean of 23.2 and 
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atandnrd deviation of 7.5. ][nterrater reliability for "he tot-.l 
scorv '^3tizaat©d using the Spearman-Drown formula) was .94. 

Coii»pr©hcnsion 

The multiple choice items were scored right or wrong, and 
suBisned to give a total correct (out cf 20) for each passage. 

Procedures 

Separate but overlapping sets of 3 passages were used at 
each grade level (ninth ^nd eleventh) . The Great Depression was 
used only with eleventh gri Jers; 20th Century Scienc3 only at 
grade 9. At each graca level, two classes were assigned at 
random to each passage. Study packets were assembled so that 
studerts vlthin classes vare i^andomly assicjned to one of the 5 
scudy conditions. 

During the first day of the study, students first completed 
the passage-specific )cnowledge measure, followed by a packet 
containing general directions, the reading passage or passages, 
and directions fox the study task. Ten minutes before the end of 
class, the study packets were collected anl the passage specific 
knowledge measure was readministered. Students had 7 minutes for 
each administration of the knowledge measure, and the remainder 
of the 55-minute class period to read the passage or passages and 
to complete the study task. 

Exactly four weeks later, all classes completed the 3 
measures of learning. The passage specific knowledge measure was 
given first, followed by the ess^y test focusing on comprehension 
of relationships within the original passage. The multiple- 
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choice comprehension tests ver© administered last, so that the 
questions and multiple-choice answers would not provide students 
with additional information to ^ upon in completing the other 
measures. Again, all measures were completed within a single 
class period. 

Results and Dif-cussion: Study 1 
Responses to the Study Tasks 

The firj?t analysis examined how students had approached the 
normal studying and supplementary reading conditions. In both 
cases, two approaches were found: 3 6 percent of the students took 
notes, while the remainder spent their time rereading the 
material without writing anything down. (The proportion of 
notetakers was virtually identical in the normal studying and the 
supplementary reading conditions. Preliminary analyses of the 
data indicated that initial ability levels of students adopting 
the two approaches were comparable, as reflected in scores on ti.e 
topic-specific knowledge measure.) Further analyses indicated 
that posttest performance of the students who had elected on 
their own to take notes was comparable to the performance of 
students who had been assigned to the notetaking condition. Thus 
for the remainder of the analyses of the effect of students* 
study behavior on their learning from the passages, treatment 
groups were defined to reflect the way the students had responded 
to the prompt^ This led to the definition of six study 
conditions: 

Reading only 

Reading plus supplementary reading 
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Notetaklng 

Notetaking includincj supplementary reading 

Coaprehension questions 

Analytic writing. 
Table 1 summarizes the a.^au nmober of words written during the 

study task for students in each of these conditionb. In general, 

the coaprehension questions led to the aost writing while 

studying, and the essay task to the least, Hotetaking fell in 

between, with the addition of extra reading to the notetaking 

task depressing the amount of writing somewhat f 'rther, (The 

mean number of words for students in the notetaking condition 

changed only trivially as a result of the reclassification, from 

120,2 in the original classification to 117,5 in the new 

grouping • ) 

Insert Table 1 about here 
The pretest measure of passage specific knowledge provides a 
test of the comparability of the six groups, and a further check 
against any bias Introduced in the definition of the six 
treatment groups. Variations with task were minor (Table 1). 
There wero, however, very strong passage and grade leve) effeccs 
reflecting differences in students' prior knowledge of the 
material being introduced (Table 2), Students knew 
considerably more about the concepts drawn fxom the 20th Century 
Science and Great Depression passages than they did about those 
from Postwar Russia or Economic Expansion; as would bo expected, 
eleventh graders also knew consider.?bly more than ninth graders 
when they were assessed on comparable topics. 

Insert Table 2 about here 
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Effects of Study Tasks on Learning 

In examining task affects, we will look first at the study 
conditions that included the same original passage material, 
returning in a^ separate analysis to consider the effects of 
providing supplementary reading in the notetaking and reading- 
only conditions. 

Results from the three aets of outcome measures are 
summarized in Tables 3, , and 5. Because the ninth and 
eleventh grade samples were based on overlapping but different 
passage sets, there are three sets of results for each measure, 
one for the three passages at grade 9, one for the three at grade 
11, and one combining across grades for the two common passages. 

Results for the multiple-choice comprehension test (Table 3) 
and for the measure of passage-specific knowledge (Table 4) show 
similar significant ef'ects for grade level and passage, but 
little influence of task at the immediate or four-week posttest* 
The results from the topic-knowledge measure at the immediate 
posttest show the essay writing group scoring consistently lower 
thin the other conditions. This may indicate that the analytic 
essay focused students' attention on a narrower range of 
informat.ion in the passage, while the notetaking and 
comprehension questions led them to distribute attention more 
evenly over information in the passage as a whole. On the other 
hand, groups that showed the largest immediate gains also showed 
the largest falling off between the immediate and 4-week 
posttests . 

Insert Tables 3 nnd 4 about here 
1? 
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The third measure from the four-week posttest was the 
qu£lit.y of the essay that recjui-^- student?? to apply what they 
remembered from the passage in support of an argument or 
interpretation. For this measure there were consistent task 
differences, reflecting the superior performance of students in 
the three writing conditions compared with those in the read-only 
condition (Table 5). Among the writing conditions, students 
from the notetaking group did less well than did those from the 
essay or comprehension question groups, though the difference was 
significant only for the analysis across grades based on the two 
common passages. 

Insert Table 5 about here 
It is interesting that the essay scores showed task 
differences at four weeks even though the other measures did net. 
The essay task differed in thret important ways from the other 
two: it provided fewer test-determined cues to recall, required 
orchestration of relationships among the information that was 
remembered, and could be completed successfully using a narrower 
(but perhaps better remembered) selection of information from the 
original passage . 

Effect o* Amount Written on Posttest Performance 

We can also ask whether writing more is related to better 
posttest performance, whatever particular writing task a student 
may have been assigned. In the present study, that involved 
looking at the relationship between the amount written during the 
study task and posttest performance, after accounting for all of 
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the other factors and covariaten in the model (passage, task, 
grade leval, and pretest passage-specific knowledge) . 

Table 6 presents the relevant pooled vithin-cell 
correlations. (Students in the read-only condition are omitted 
from these analyses, since there is no variation in amount 
written within that group,) '^hnse relationships are 
consistently positive and significant, indicating that in 
addition to any effects due specifically to the individual tasks, 
those who do more writing while completing a task tend to do 
better on posttest measures of performance. (It is important to 
remember that the correlations have been corrected for pretest 
performance — they are not simply the result of good students 
doing better in everything.) 

Insert Table 6 about here 

Supplementary Reading 

In addition to the students included in the above analyses, 
two supplementary reading conditions were included in the overall 
study: one that received extra reading and studied without 
taking notes, and a second that received the same extra reading 
but also took notes on what they read. These two groups can be 
compared with the reading-only and notetaking groups already 
discussed, to assess the effects of the supplementary reading. 

Results for overall quality of the 4-week essay, summarized 
in Table 7, indicate a significant interaction among grade 
level, study task, and extrr reading. At grade 9, there were no 
significant differences among the various conditions, thcugh 
those who took notes did slightly better than those who did not, 
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and those who received supplementary reading material did 
s3 ightly better than thojce who received only the original 
passage. At grade 11, however, notetaking and supplementary 
reading seemed to compete with one another tor attention: either 
condition led to improvement over the read-only condition, but 
students who were given applementary reading and took notes seem 
to have had too much to do — and ended up performing most poorly 
of all. 

Insert Table 7 about here 

Results from this study are interesting but complicated. 
Rather than general effects, task differences emerge only on the 
more complex and time consuming of the outcome measures, the 
essay requiring students to use what they had learned to mount an 
argument of their own. The other measures, which may have tapped 
a broader spectrum of remembered information, show few differences 
among tasks. 

The superior performance of the three writing groups on the 
4-week essay is encouraging, given our general hypotheses about 
the relationships among writing and reasoning. On the other 
hand, the effects are relatively small, and the differences among 
the three writing conditions (notes, comprehension questions, and 
extended writing) are difficult to untangle. Results from the 
topic-knowledge measure suggest that the essay task may have 
focused students' attention on a narrower band of information, 
though by four weeks any advantage to the other conditions seems 
to have disappeared. The evidence from the within-cell 
correlation measures also suggests that there may be a 
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relationship between vhat was written about and what was 
remembered; at the ieasr, writing more seemed to JDa related to 
how much was reaerabered later » 

A second study was designed to pursue some of the major 
questions raised by tne firsr. With more focused measures of 
outcomes, would differences be discernable between various types 
of writing tasks? Could behavior during the studv cask be more 
directly traceable to posttest performance? 

Study Two 

The second study focused on the relationship between what 
students did during the study task and what they remembered 
later. It was concerned with both the particular information 
focused on during the study task, and the type of focus (as 
determined by the demands of varying types of writing tasks) . 
Were students more likely to remember information specifically 
drawn upon during a writing task than they were to remember 
information included in the passage but not in thejLr writing? 
Would some tasks lead to more lasting or stronger effects than 
other tasks? 

To do this, a recall task was chosen that would permit 
systematic examination of learning of the full spectrum of 
information in the original passages, and the number of passages 
and students was reduced in order to examine each protocol in 
more detail. The time was reduced between the study task and the 
posttest, in order to detect task differences that might not be 
evident a month after a single intervention. It was assumed that 
ouch diffe-encas might be of practi-:al importance urder ordinary 
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classrooaa conditions, in vhich writing tasks are oftan longer- 
lasting, better-motivated, and more cumulative tlian those 
contrived for the experimental siruation. The tasks examined 
included a read and study condition (with no writing) , 
comprehension questions, summary writing, and the writing of an 
an analytic essay. 
Participants 

The 101 students who participated in this study were 
9th and 11th grade students attending a high school similar to 
the one in the first study, wean student achievement levels were 
average on a varicity of regularly administered, nationally noraed 
achievement batteries. 

Passages and Tasks 

In developing the study tasks, two passages were selected 
from those used in the previous study Postwar Russia and 
Economic Expansion. (Synopses of the passages and their 
characteristics are included in the appendix.) 

Four different study tasks were designed for each passage: 
read and study, comprehension questions, sumimary writing, and 
analytic writing. 

Read and study > For the read and study condition, students 
were asked pimply, »^Study the reading passage. Do not do any 
V'*"iting. ^ 

Comprehension questions . The comprehension question 
condition was identical to that in Study l. Twenty questions 
were devised for each of the passages, divided equally amo^n 
tex^ually explicit and textually implicit, 
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^umit^ arv writing . The summary writing task was designed to 
prompt review of the new material in an extended, cohesive text. 
Students received the following assignment: "In your own words, 
write a 200-250 word sumisat^' of the passage you just read.** 

Analyti c writing . The analytic writing assignments were 
designed to require the students to reformulate and extend the 
ffiaterie.1 from the reading passages as they developed evidence to 
support a particular interpretation or point of view. Topics were 
identical to those used in Study 1. 

Measures 

Two outcome tasks were used, each yielding two or more 
measures; the tasks and scoring procedures follow; 

Tppj? ]Kn9vle<jq^. Langer's (1980, 1984b, c) measure of 
passage-specif ic knowledge was again used to measure the ways in 
which the students* topical knowledge changed as a result of 
having engaged in the particular study activity. Three key 
concept words or phrases from the top half of the content 
hierarchy (see Meyer, 1975) were selected for each of the two 
passages. The six words vere intermixed, and administered as a 
single set of concepts. Students were asked to provide written 
free associations to each of the six concepts. The measure was 
scored to reflect the amount of passage-relevant information 
reflected in the free associations. Two scores were derived for 
each student, one for the target passage and one for the other 
passage in the study (a control condition). 

RggftJil t;^?Kg* For the recall tasks, students were asked, 
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that you read." The recall protocols were scored for nimher of 
words, number of T-units {Hunt, 1965), and preservation of the 
original gist of the passage. (Though cast somewhat diti.erently , 
the laeasure of gist is on overall aeasure of quality, roughly 
comparable to the holistic essay score in the previous study.) 
Raters used a 4 point scale, from 1 (no reflection of original 
gist) to 4 (very good presexn/ation of original gist) . Inrerrater 
agreement for independent ratings of a subset of 30 recalls was 
.87. 

In order to relate the information included in the recall 
tasks to the original pas^sages, each passage was first analyzed 
for hierarchical content structure using an adaptation of 
Meyer's (1975, 1981) prose analysis system. For this analysis, 
each passage was divided into sequentially numbered T-units, 
which were then analyzed in terms of their rhetorical 
relationships zo other information in the passage. For example, 
content units appearing at level 2 of the content hierarchy are 
very central to the major theme of the passage, while those at 
levels 4 and 5 are explanations and elaborations of the higher 
level ideas. Two project team members analyzed each passage; 
differences were resolved by a third analyst. The resulting tree 
diagrams for the two passages are included in appendix 1. The 
first passage, Postwar Russia, contained 81 content units; the 
second passage. Economic Expansion, contained 50 content units. 

The tree diagrams were usod to examine stud?>nts' responses 
during the study and recall tasks, content unit by content unit. 
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A particular content unit was counted as "included" if any of the 
central ideas froa the original T-unit appeared, at any place 
during the study or recall task* Interrater agreement for the 
inclusion of individual T-units was .95 for two raters who 
separately scored a subsample of 20 of the recalls* From these 
analyses, we defined content units manipulated as content units 
from the passage that also appeared at any point in the written 
material frora the three study tasks that required writing: 
comprehension questions, summary writing, and analysis writing. 
CQHtent Units Kega^^eg were defined as any content units from the 
original passage included in the student's written recall. These 
vere further subdivided to reflect level of the content unit in 
the original passage hierarchy, and to reflect whether the 
content unit had betn manipulated during the study task. 

Procedures 

During the class period when they regularly met with the 
participating teachers, the students were asked to complete the 
measure of passage-specific knowledge, and then to read ona of 
the two social studies passages (assigned randomly within each 
class). After reading the passages, the students engaged in one 
of the study conditions: rereading and studying, answering 
comprehension questions, summarizing, or writing a paper that 
asked them to defend a particular interpretation based on the 
text. The passages were prepared with instructions for the study 
conditions attached, and were randomly distributed through the 
class. The passage-^specif ic knowledge measure was repeated 
during class the following day. Five days after the initial 
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study task, students completed the passage-specific knowledge 
measure for a third time, followed by the recall task. 

Results and Discussion: Study 2 
Task Characteristics 

To understand the effects of the various tasks on student 
learning, we need first to examine the nature of the tasks 
themselves. Three of the tasks (comprehension questions, 
summary writing, and analysis writing) asked for written 
responsas. The general characteristics of these responses are 
summarized in Table 8, 

Insert Table 8 about here 

In terms of number of words, the students did the most 
writing when asked to summarize the passage, and the least when 
asked to write analytically about what they had read. Because 
the comprehension questions could often be answered somewhat 
telegraphically, relying upon (rather than repeating) words in 
the question stem, the word count may be somewhat misleading as a 
measure of the extent of engagement with particular content. If 
we look instead at the proportion of content units that were 
mentioned in the course of the study task, the picture looks 
somewhat different. Responses to the comprehension questions 
touched on a higher proportion of content units (25 percent) than 
did responses to either of the extended writing tasks. As in 
total number of words, analysis writing involved the smallest 
proportion of content from the original passage (15 percent). 

From these data we might conclude that the comprehension 
questions led the students through the most thorough review of 
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tha material they were studying, and that the analytic writing 
condition, in contrast, led them to focus aost narrowly on a 
subset of that information, in the process of reformulating and 
extending it. The analytic writing task also led to more complex 
syntax, as reflected in the measure of words per T-unit, This is 
consistent with the hypothesis that analytic writing leads to 
more complex interrelating of ideas in the course of 
reformulating the material in order to develop and defend a 
chesis or argument. 

The Influence of the Study Tasks on Recall 

The scudy included three sets of measures of what students 
remembered about what they read: recall of content units, topic 
specific knowledge, and recall of gist. 

Content Units Recal] ^d 

Table 9 summarizes the patterns of recall of content units 
on the day following initial reading of the passage. If the 
tasks are ordered according to their predicted effectiveness as 
aids to learninq (Read and study < Comprehension questions < 
Summary writing < Analytic writing) , there is a significant 
linear effect for task (p < •03). The tasks involving writing 
led to better recall than did the read and study condition, and 
the extended writing tasks (summary and analysis) led to better 
recall than the more restricted writing task (comprehension 
questions). The proportion of content recalled for all four 
tasks was relatively low, however, ranging from a high of 12 
percent for students in the analytic writing condition to a low 
of 8 percent for those in the read and study condition. 
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Insert Table 9 about he; e 
Was important inforssticn from t-h« passage more likexy to be 
recalled than less important information? To examine this, let 
UB look first at recall in the top third, middle third, and 
bottom third of the content hierarchy in the original passage 
(Table 8.2). Overall, there was a tendency for content higher in 
the passage structure to be more likely to be recalled, but the 
pattern was not particularly strong (12.6 percent for content 
from the top third compared witv 8.8 percent for content from the 
bottom third) . 

Of much more importance than level in the content hierarchy 
was hether or not a particular content unit had appeared in the 
writing completed as part of the original study task. Here, the 
extent to which a -.udent had focased on a particular content 
unit emerged as crucial in later recall. On average, studants 
recalled 40.2 percent of the content units they had directly 
manipulated during tht> study task, compared with only 5.3 percent 
of the content units that they had not directly manipulated 
(Table 9) . 

Further, the type of manipulation (as reflected in the 
nature of the 8,.dy tas:.) also had a significant effect, again in 
the predicted dix -tion. Students who completed comprehension 
q-aestions recalled 32 percent of the content units that they 
included in their study task; students who summarized the 
passage recalled 39 percent; and students who completed an 
analytic writing task recalled fully half percent of the material 
they had used. Recall of materit.! not manipulated as part of 
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the study task showed a sixailar trend (p <.06), though even in 
the analytic writing condition it averaged only 7 percent of the 
material . 

These patterns of recall were remarkably stable even at the 
five day retention test (Table 10) . Overall recall dropped from 
10.8 percent at day 2 to 8.4 percent at day 5, with the two 
extended writing conditions continuing to do better than 
comprehension questions or read and study. The strongest 
effects continued to be associated with whether or net particular 
content units had been included In the study tar^k: recall of 
content manipulated remained at 33.2 percent, compared with 4.3 
percent for content, that had not been manipulated. Similarly, 
the types of manipulation involved in r.nalytic writing led to the 
best retention (44.4 percent), Pummaiy writing next (34.5 
percent), and comprehension questions least (25 percent). By day 
5, however, effects of task on recall of content units that had 
not been included in the study task had disappeared. 

Insert Table 10 about here 

Capturing the Gist 

It ii. possible to remember a goodly number of isolated facts 
from a passage without necessarily being able to relate those 
facts to one another in a systematic way. To assess this, each 
recall was also rated on a four-~point scale reflecting the extent 
to which it captured the gist, or overall sense, of the original 
text. Table 11 reports mean scores for recall of gist, as well 
as the percent of recalls rated as '^good» or "very good*' at 
capturing the gist (3 or 4 on the scale). 
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Insert Table 11 al)out here 

At day 2, students wero zaore successful in recalling the 
gist of the passage about Postwar Russia (43 percent rated 
good) than they were at the passage on Economic Expansion {31 
percent) — even though Postwar Russia was a longer passage with a 
higher readability level. There was a significant task effect, 
with all three tasks that required at least some writing 
surpassing the read and study condition, axid with students from 
the analytic writing condition receiving considerably more ••good" 
ratings for giat (60 percent) than those who had completed 
comprehension questions (32 percent) or summary writing (36 
percent) . By 'lay 5 the effects were much weaker, though the two 
extended writing tasks continued to receive better ratings than 
either of the other two conditions. 

Topic Knowledge 

The third measure of the effects of the three study tasks 
was based on Langer's (1980, 1984b, c) measure of topic-specific 
knowledge. This measure can be used whether or not the students 
have read a particular passage; it was completed by all students 
three times (before reading, at day 2, and at day 5). At each 
administration, each student completed the measure for the 
assigned passage as well as for the altern.xte (unread) passage. 
In analysing the data, the two passages weje treated as separate 
replications; in each case, the students who had read the other 
passage were analyzed as an additional control condition, of 
unrelated reading. (That is, students who read Postwar Russia 



also completed the T:conomic Expansion knowladge aeaaure, and 
their r'^sponses to this measure over tias were analyzed as an 
"unrelated reading condition" in analyzing results for Postwar 
Russia; conversely, in the analysis of Economic Expansion, 
responses of students assigned to Postwar Russia formed the 
unrelated reading group.) simple gain scores were computed in 
order to examine task effects at day 2 (day 2 score- pretest 
score) and day 5 {day 5 score - day 2 score) . 

Results for this measure, summarized in Table 12, reflect 
an intaraction between passage and task. For passage i (Postwar 
Russia) , simply reading the passage led to a sharp increase in 
knowledge (gains of 0 for students in the unrelated reading 
condition compared to gains of 3.1 for those in the read and 
study condition) . The summary writing task led to the largest 
gains on this measure (4.3), and analytic writing fared 
r«;latively poorly (2.3). On passage 2 (Economic Expansion), 
simply reading the passage had no effect on knowledge, and scores 
for the 3 conditions that involved some writing were patterned as 
predicted, with the largest gains for the analytic writing 
condition. 

Insert Table 12 about here 
The results for gist, discussed above, may help us make 
sense of this pattern. At Day 2, gist scores for passage i 
(Postwar Russia) were significantly higher than for passage 2 
(Economic Expansion) ; students seem to have had a relatively easy 
time making sense of the account of recent Soviet history, and in 
turn quickly developed a cluster of passage-relevant information. 
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The passag© on econoaic factors in the post-Civil War era, on the 
other hand, was laore difficult to Kak© sense of — the focused 
attention provided by the three tasks that involved writing seeias 
to have been ©ore necessary in helping the students interrelate 
the information in the way reflected in the scores for gist, as 
well as in the background knowledge measure. 

Results for day 5 (also nuamarized in Table 12) reflect 
decreases in passage-specific knowledge si.ace day 2. These 
decreases are relatively constant across tasks, except for the 
results for suauaary writing* For both passages, students in the 
sxmaary writing condition show a much sharper decrease in 
knowledge scores than do thosa in any of tha other conditions. 

General Discussion 

Looking across the series of studies, the following 
conclusions can be drawn about the rola of exiting in learning: 

1, The more that content is manipulated, tha more 
likely it will ba remembered and understood. In general, any 
kind of written response leads to better performance than does 
reading without writing. Tasks that provoke more writing lead in 
general to more learning than do tasks that lead to less writing. 
And even within particular tasks, students who wri'ce at greater 
length tend to perform better than students who write less, even 
after allowing for a general tendency for better students to do 
better at everything. 

2. The effects of writing tasks are greatest for the 
particular information focused upon during the writirig. 
Results suggest that ^he effects of writing on learning are 
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«nd liaited to infonaAtion and ideas that are 
highly specific, and iiffliteu 

reexpr«s.d in the process of writing .boot the». while it 

b, hoped that the process o, vrltin, about text .aterlal 

^,>-«ful review of the whole text, forcing a 
would lead to .a more careful review oi 

„vi.. an. recor.ceptu.U.atlon o^ .11 of its parts in the process 
o, .electing vnat to write about, there is nothing in the result, 
to suggest that this in fact occurs. Rather than a generalised 

^r,r, t-hera is a limited— and in some 
effect of writing on learning, there is a i^h 

cases perhaps a li.iting- one. Put another way, these results 
suggest that the particular writing tas). chosen .ay matter a 
great deal, depending upon a teacher's objectives. 

3. Sri ting tasi^s differ in the breadth of information 
drawn upon, and in the depth of processing of that information 
.hat they invoke. Thus notetaking and summarizing tasXs, which 
focus attention across a text a. a whole, have gulte generalised 
eff-cts, though they lead to relatively superficial manipulation 
of the material being reviewed. They may be the tas.s of choice 
..en the purpose is to review a general body of information. 
Analytic writing tas.s, on the other hand, focus the writer more 
narrowly on a specific body of information, and in particular 
upon the relationships that give structure and coherence to that 
information. In the context of learning from text, such tasXs 
seem to lead to better retention of a smaller body of 
information. They will be the tasks of choice when the emphasis 
is on concepts anc relationships, in contexts where these 
relationships are more Important than .e.ory for a larger body of 
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4. If content is familiar and relationships woll- 
undarstood, writing aay have no major effact at all. In thesa 
cases, simply reading the passage without any other attendant 
activity aay be all that is needed to inpure comprehension and to 
remind readers of what they already know. 

The results, as expected, are complex. They suggest tiiat 
"writing across the curriculum" is perhaps too simplistic a 
concept, but the results provide good support for the underlying 
premise that writing tasks have a significant role to play in 
areas of academic study and learning. 
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Appenaix 



Characteristics of the Reading Passages 
Short Title 



Number of Textbook Readability 
Words Level Level* 



Economic Expansion 
Main passage - 
Supplementary 

Postwar Russia 
Main passage 
Supplementaiy 

Great Depression 
Main passage 
Supplementary 

20th Century- Science 
Main passage 
Supplementary 



766 
1050 



1123 
785 



837 
686 



Grade 11 
Grade 11 



Grade 9 
Grade 9 



1721 Grade 11 
1478 Grade 11 



Grada 11 
Grade 9 



Grade 10 
Grade 7 



Grade 12 
College 



College 
Grade 8 



Grade 12 
College 



*Based on Fry formu-ua 
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Synopses of the Reading Passages 



Econoiflic Expansion 

This passage traces industrial growth in the United States froa 
the Civil War until the early 1900s, by which point the U.S. had 
emersjed as the leading industrial nation. Several factors of 
growth are discussed, including natural resources, the growth of 
rail^^oads, a growing labor force, available capital, new 
technology, and favorable governiaent attitudes. The passage is 
loosely organized, with many specific but undeveloped examples to 
support its main points. (Source: G. H. Linden, £• A. Wassenich, 
D. C. Brink, and W.J. Jones, Jr., History of Our American 
Republic River Forest, IL: Laidlaw, 1979; pp. 431-432.) 

The supplementary reading covers the same time period, but 
emphasizes regional differences in economic 9rowth. Although 
touching on the same points as the main reading, it develops the 
growth of rail transportation and the importance of government 
support for industry more fully* (Source: G* K. Linden, E. A. 
Wassenich, D* C. Brink, and W.J. Jones, Jr., History of Our 
American Rep ublic River Forest, IL: Laidlaw, 1979; pp. 279-282.) 



Postwar Russia 

This passage traces the political and economic history of the 
Soviet Union from the end of World War II through the beginning 
of Krushchev^s rule. Topics include Stalin's 5 Year Plans to 
meet the problems of postwar reconstruction; the imposition of 
Communist rule in Eastern Europe; Tito's independence in 
Yugoslavia; and Kruschev's attempts to raise the standard of 
living as well as to develop heavy industry and military 
weaponry. (Source: T. W. Wallbank and A, Schrier, Living World 
History. NY: Scott, Foresman, 1974; pp. 6g7--689.) 

The supplementary reading focuses on the development of satellite 
countries in Eastern Europe, and the birth of the "iron curtain." 
Developments in Yugoslavia are treated in greater detail, as is 
the power struggle after Stalin's death. (Source: D. Roselle, ^ 
World Histpyy. NY: Ginn, 1963; pp 674-677.) 



The Great Depression 

After describing the prosperity of the 1920s, this passage moves 
to the stock market crash in 1929, and the spread of depression 
in the years that followed. A variety of conflicting 
explanations of the Great Depression are mentioned, with no 
attempt to resolve the disagreement. The passage ends with a 
chronology of Hoover's responses during the early years of 
depression, making the point that the President had accepted, for 
the first time, the idea that the federal government must assume 
some responsibility when the economy suffers. (Source: L. P. Todd 
and H. Curti, Rise of the American Natici, Heritage Edition. HY: 



Harcourt Brace Jovanovich, 1982; pp. 555-558.) 

Ths Bupplenentary raadinq covers the same period and topics, 
though explains the depression priaarily in terms of 
overproduction. Hoover's programs are treated in somewhat aore 
de?S^rwith :nore attention to the political P^il^-^P^^ fuiding 
the choices Hoover aade. (Source: G. M. Linden, E. A. Wassenich, 
D. C. Brink, and W.J. Jones, Jr. , Histm QUT ^ft ffi ^g ^gan 
Republic . River Forest, IL: Laidlaw, 1979; pp. 493-496.) 

20th Century Science 

This passage details the variety of effects that oodern science 
has had on contemporary life. Topics include new comforts and 
conveniences, the development of assembly line production, 
medical advances, industrialization, and the extent to which 
scientists and scientific advances have become front page news. 
The passage is structured as a variety of elaborations on the 
central theme of scientific progress, with little connection 
between individual sections. (Source: C.J.H. Hayes and M. 
Faissler, 2l9iifirn_3LlBSS / Macmillan, 1965; pp. 507-510.) 

The supplementary reading touches on an almost identical set of 
themes though in a different order and with new examples. Lixe 
the main passage, it -s essentially a series of separate 
elaborations on the central topic. (Source: T.W. Wallbank -;nd A. 
Schrier, T-ivlna World HistorY- NY: Scott, Foresman, 1974; pp. 
72:^-731.) 
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Postwar Rimu 
1 



/ 




DESC EV EV EV ANTE CONS CAUS 



49 50 51 



VI 



VU 



Vlll 



IX 



DESC 
5 



DESC 
6 



DESC 
7 



DESC 
8 




AOVHR 
10 



DESC DESC DESC 
(coU) 26 27 



DESC 
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DESC DESC 
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E 

A 
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SI 
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DESC 
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DESC 
67 



EV 
52 



54 



DESC ANTE CONS DESC ADVER DESC 
(coll) y 62 61 ,(coU) (ccU)^ 81 




DESC DESC DESC DESC DESC 
25 28 



DESC 
(coil) 

DESC^ DESC DESC DESC DESC DESC 
U 12 14 15 (coll) 20 



33 35 



.37 



ADVER 
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DESC DESC DESC CAUS DESC ANTE 



//I /w 

) CAUS DESC EV EV DESC DE DESC " 
/ \ 66 68 69 / 70 78 79 
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36 38 \ 47 

/ i\ 

OESC ANTE CONS 
3<? 41 . 

/ / \ 



ADVER EV 
16 18 



EV 
19 



64 



CONS DESC 
65 71 



DESC 
72 



DESC 
40 



DESC 
(coll) 



AD'/ER 
44 



/ \ i \ 



ADVER 
73 



DESC OESC DESC DESC 
42 43 45 46 



DESC 
76 



DESC 
74 



DESC 
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/\ 
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77 



Tree diagram 1. Key cor^t«?nt nodes m reading passage on post^var Rus5 a. See Fig 1, for 
key content and key to abbreviations 
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1. 


Postwar Russia 


2. 


had army, territory 


3. 


suffered destruction 


4. 


reconstruction 


5. 


suffered most 


6. 


millions killed, destroyed 


7. 


critical tasks 


8. 


consolidate Eastern Europ)e 


9. 


relaxed control 


10 


Stalin restored CCP 




authority 


11. 


Stalinist beliefs, practices 


12. 


censorship 


13. 


5-year plans 


1^. 


rebuild, expand 


15. 


industrial doubled 


16. 


consumer goods scarce ^ 


17. 


controlled agriculttire 


18. 


mass collectivization 


19. 


peasants supervised 


20. 


incentive production 




10% higher 


21. 


communist revolutions 




m Eastern Europe 


22. 


six countnes 


23. 


common characteristics 


24. 


peasants 


25. 


poor 


26. 


upper classes no reform 


27. 


discredited niling groups 


28. 


peasant parties 


29. 


leaders intellectuals 


30. 


Red Army 



Figure 1 Key content (b/ node number) 
tree diagram. 



31. Soviet-st>'le revolution 

32. two stages 

33. People's Demoaacy 

34. Bulgaria, Romania, Poland 
1946 

35. Communist dictator 

36. Bulgaria, Romania, Poland, 
Hungary, Czechoslovakia 1953 

37. Yugoslavia exception 

38. Tito without troops 

39. Tito, resistance 

40. Yugoslavs united 

41. Stalin angry 

42. expelled from Cominform 

43. withdrew aid 

44. Tito did not topple 

45. txirned to West 

46. loosened rule 

47. Yugoslavian communis* 
independence 

48. Stahn's death changes 

49. Stalin 

50. leadership struggle 
5 1 Krushchev 

52. speech 

53. denounced Stalin 

54. deStalinization 
55 camps 

56. pobce 

57. writers 

58. exchanges 

59. tourists 

60. Krushchev changes 

md key to abbreviations for postwar Russia 
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61. 


shortages 


62. 


rural irugrabon 


63. 


in ddes 


64. 


demanded production 


65. 




66. 


middle class 


67. 


desires 


68. 


TY clothes 


69. 


housing 


70. 


total production 


71. 


industry up, agnculture 




lagged 


72. 


tried schemes 


73 


jareiy kept pace 


74. 


emphasized military. 




industrial, space 


75. 


impressive results 


76. 


A-bomb, H-bomb 


77. 


satellite, spaceman, landing 


78. 


clothes 


79. 


housing 


80. 


highways 


81. 


economy not all consumer 



DESC = Description 

ADVER = Adversative 

SEQ = Se<jutnce 

CAUC = Causal 

coll = collection 

EV = Event 
ANTE Antecedent 

CONS = Consequence 
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LEVEL 
I 



Economic ^Expansion 



m 



IV 




EV EV EV EV EV EV aDVERCAUS DESCDESCDESC DESC ADVER EXvIaH 
3 * 5 6 7 8 10 / 16 18 20 23 24 28 



ANTE CONS DESC CAUS EXPLAN 
13 14 / ^ 



VI 



DESC 
15 



ANTE CONS DESC 
21 22 26 



Tret diagram 2. Key content nodes in readmg pasiage on economic expansion See Fig 2, 
for key content and key to abbreviations 
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7. 
8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 
19. 
20. 
21. 
22 
23. 
24. 
25. 
26. 
27. 
28. 
29 
30. 
31. 



1. Economic Expansion 

2. Industrial growth 

3. A/ter Qvil Wiar 

4. Growth continued 

5. fourth to uiird place 

production 

France and Great Bntarn 
24 billion 

Technology and immigration 
other 

Factors of growth 
Several reasons 
Started during Civil War 
To meet demands 
factories in north 
79% increase 
Natural resources 
coal 

Over 30% 
oil 

Production grew 
By 1914 

other raw materials 
little use 
Thus, railroads 
260,000 miles 
Labor helped 
workers available 
availability of money 
from profits 
improved technology 



32. technology 

33. federal poliaes 

34. combination 

35. GNP 

36. Economy in early '20s 

37. growth continued 

38. Although 

39. Panic of 1907 

40. Early 1900s prosperous 

41. GNP up 500% 1900-1920 

42. amount manufactured 
up 32% 

43. agriculture and service 
occupations 

44. 100% growth in 
employment 

45 40 million full-time 
by 1920 

46. Good conditions helped 
industry 

47. meat, iron, steel 

48. paper, chemicals, petroleum 

49. automobile 4 billion 

50. Thus, most industries 



DESC 

ADVER 

SEQ 

CAUS 

coll 

EV 

ANTE 
CONS 
EXPLAN 



= Description 
- Adversative 
= l^equence 
= Causal 
= collection 
' Event 
= Antecedent 
= Consequence 
= Explanation 



Figure 2 Key content (by node number) and key to abbreviations for economic expansion 
tree oiagram. ^ 
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Table 1 



Ta3)c Characterit^tics 



Comprehension Reading _£xtr5,_Feadln_q 

Essay Questions Notes Only Notes Reading 



Words written 
during task 



Grade 9 H 98.1 106.0 96.2 0.0 89.'^ 0.0 

SD (53.0) (60.1) (46.7) (28,4) 

Grade 11 M 123.0 95.2 134.7 0.0 80.1 0.0 

SD (34.9) (63.0) (65.7) (39.4) 

Pretest passage 
Knowledge 

Grade 9 M 12,2 10.3 14.8 10.7 13.1 10.5 

SD (12,4) (9.4) (11.7) (10.4) (10.0) (10.5) 

Grade 11 H 13.3 9.0 14.6 12.8 14.8 11.6 

SD (9.1) (6.8) (10.0) (7.7) (10.0) (10.4) 



Number of 61 54 84 40 20 38 

Students 



Tabl© 2 



Pristest Passaga Knowledge by Passage and Grade 



Grade 9 Grade 11 

H (SD) K (SD) 

Passage 

20th Century Science 22,1 (10,0) 

Postwar Russia 4,8 (5,6) 11.8 (10,1) 

Economic Expansion 7.8 (5.5) 10.9 (6.5) 

Great Depression - - 16.0 (9.2) 

Nuaber of students 145 152 



48 



Table 3 

Multiple-Choice Comprehension, Four Weeks 

Adjusted Means 



Grade 9 
Grade 11 



Pooled 



Number of 


Within- 


'Cell 


Comprehension 


Reading 


Passages 


SD 


Essay 


Questions 


Notes Only 


3 


2.5 


9.0 


9.1 


9-0 8,1 


3 


2*7 


9.6 


10,7 


10-4 10.8 


2 


2.7 


9.4 


10.1 


9.9 9.7 



Significant Effects (Task by Passage by Grade covaried 

on pretest passage knowledge) 

Pooled analysis: 

Passage F (1;125) « 73.16, p < .001 

Grade ^ {1;125) » 17.68, p < .001 

Grade 9 analysis; 

Task (Reading vs writing) F (1;97) « 2.13, p < *147 
Passage F (2;97) « 18,73, p < -001 

Grade 11 analysis: 

Task (Essay vs Ouestions) F (1;92) « 1,98, p < .163 
Passage F (2;92) « 28.28, p < .001 



Table 4 

Gain in Passage-Specific Knowledge, Immediate and Four-Week. 

Adjusted Means 

Nuiabar of Within-Cell Comprehension Reading 

Passages SD Essay Questions Notes Only 



Ijaiaediate 














Grade S 


3 


8<48 


2 . 2 


4.3 


6.2 


5.9 


Grade 11 


3 


d.93 


5.0 


8.9 


7.6 


8.5 


Pooled 


2 


8,49 


6.3 


6.5 


8.8 


9.0 


Four-Week 














Grade 9 


3 


6.55 


3-1 


2.2 


4.6 


1.4 


Grade 11 


3 


9.82 


2,5 


6.1 


2.6 


4.3 


Pooled 


2 


7.69 


3.5 


3.7 


4*5 


4.4 



Significant Multivariate Effects 

(Task by Passage by Grade covaried on prerest passage knowledge) 

Pooled analysis: 

Passage F (2;125) » 7.78, p < .001 

Passage x Grade F {2;125) « 6.12, p < .003 

Grade 9 analysis: 

Task (Note vs other write) F (2;93) « 1.64, p < .199 
Passage F (4;186) » 5.40, p < .001 



Grade 11 analysis: 

Passage F (4;186) « 6.51, p < .001 
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Table 5 

Essay Quality, Four Weeks 

Adjusted Means 
Number of Within-Ceil Comprehension Reading 





Passages 


SD 


Essay 


Questions 


Notes 


Only 


Grade 9 


3 


6.12 


23 . 1 


2 3.1 


21.6 


20.3 


Grade 11 


3 


7.35 


25,4 


27 . 4 


25.2 


22 . 4 


Pooled 


2 


6.41 


22 . 9 


24.5 


21.0 


18.8 



Significant Effects (Task by Passage by Grade covaried 

on pretest passage knowledge) 

Pooled analysis: 

Task (Reading vs writing) F {1;122) * 7.02, p < .009 
Task (Notes vs other) F (1;122) » 3.85, p < .052 

Grade F (1;122) - 5.31, p < .023 

Grade 9 analysis: 

Task (Reading vs writing) F (i;93) « 1.96, p < .165 

Grade 11 analysis: 

Task (Reading vs writing) F (1;92) « 3.05, p < .084 
Passage F (2;92) « 2.88, p < .061 
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Table 6 

Relationships between Words 
Posttest PerfoxTnance 



Written during Study Task and 



Gain in 

Essay Multiple-Choice PassageKnowledae 
Quality Comprehension Immediate Four-Week 



Adjusted withi] 
Co>-relation 



Cell .274 
(df«96) 



.146 
(df«99) 



, 255 
(df«98) 



.354 

{df-'98) 
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Table 7 



Supplesientary Reading, Fov-r Weeks 



_Adiusted_ Means _ 



Ko. of Within-C?ll 



Notes 



Passages 


SD Regular 


Suppl . Regular 


Suppi . 


Grade 9 3 
Grade 11 3 


5.8 21.8 
6.5 25.1 


23.0 20.5 
20.5 22.5 


21.6 
24 , 1 


Pooled 2 


5.9 21.0 


19.2 18.9 


21.7 


Significant Effects 


(Task by Passage by 
on pretest passage 


Grade covaried 
knowledge) 




Pooled analysis: 

Task X Reading 
Task X Grade x 


? (1;85) 
Reading F (1;85) 


» 2.49, p < .118 
« 4.45, p < .038 





Grade 9 analysis: 

No significant effects 



Grade 11 analysis: 
Passage 

Task X Reading 



F (1;68) 
F {1;68) 



1.75, p < .182 
2.49, p < .093 
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Table 8 



Characteristics ot the Study Tasks 

Tasks Passages 

Read and Comprehension Summary Analysis 1 2 

Study Questions Writing Writing 

( - ) (n«26) (n-25) (n»25) (n«40) (n««36) 



Words 


H 

(SD) 




132 
(57 


2 

1) 




149.5 
(46.9) 


117.4 
(69,7) 


150.5 
(85.6) 


113. 
(64 . 


6 

3) 


T~units 


M 

(SD) 




17. 
(6. 


8 

5) 




12.3 
(4.5) 


8.8 
(5.9) 


15.3 
(8.9) 


10. 
(6. 


5 

8) 


Words/ 
T~unit 


H 

(SD) 




7. 
(2. 


5 

0) 




12.8 
(3.1) 


13.7 
(3.1) 


10. 6 
(3.8) 


12. 
(3. 


0 
9) 


Content Words 
Included M 
(SD) 




24 , 
(12 . 


7 

4) 




18.5 
(7.2) 


14.5 
(8.1) 


13.5 
(10. 0) 


17. 
(13. 


3 

5) 


Analyses of Variance for Task 


and 


Passage Effects 








df 
error 

yari^bie 


Task 
(linear) 
F 


P 




Effects 
Task 
(deviations) 
F P 


Passage 
F P 


Interac 
F 


tion 
P 




Words 


70 


0.26 


ns 




3-04 


.086 


7.56 .008 


0. 39 


ns 




T~units 


70 


29.13 


.001 




0.70 


ns 


9.14 .003 


0.36 


ns 




Words/ 
T-unit 


70 


61.72 


.001 


11.73 


001 


0.97 ns 


1.24 


ns 




Content 
units 


61 


14.83 


. 001 




0.35 


ns 


3.51 .066 


3. 18 


.049 
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Table 9 

Recall cf Passage Content, Day 2 

Tasks Passages 

Road & comprehension Summary Analysis 1 2 

Study Questions Writing Writing 

(n-17) (n^22) {n-25) (n:»19) (n«43) (n«40) 



Percent M 8.1 
Recalled (SC) ^6.3) 

Recall by Levels 

of Passage Structure 



Top 

Middle 
Botton 



M 

(SD) 



7.8 
(9.1) 



K 10.9 
(SD) (11.0) 



M 

(SD) 



6.2 
(6.7, 



Recall by Manipulation 
Manipulated 
M 

(^D) 

Hot manipulated 
M 

(SD) 



1 U . -? 


1 1 . 


8 


12 . 3 


1 9 


4 


12 . 


3 


(6.'^) 


(5. 


4) 


(5.3) 


1 (4 


8) 


(6. 


3) 


1' . 1 


14 . 


8 


11 . 9 




. 4 


12. 


7 


(10.4) 


(10. 


5) 


(7.3) 


1 (8 


.1) 


(11. 


2) 


10.9 


11. 


5 


13 . 4 


1 8 


. 3 


15 


3 


(9.-.. 


(?. 


3) 


(10.6) 


1 (7 


.9) 


(If) 


0) 


7 . 3 


10. 


1 


9 . 9 


1 7 


.7 


9 


9 


(5.9) 


(5. 


3) 


(7.5) 


1 (5 


.-) 


(7 


.2) 


32.2 


39. 


6 


49 . 9 


i 39 


.3 


41 


.0 


(15.5) 


(2 2. 


3) 


(21.7) 


1 (22 


.5) 


(19 


.7) 


4 . 1 


5 


2 


6 . 6 


1 4 


. '5 


6 


. 0 


(3.4) 


(3 


.2) 


(5.1) 


1 (3 


.:>.) 


(4 


.6) 



Analyses of Variance for Task and Passage Effects 



df Task 
error (linear) 

F P 



Effects 
Task Passage 
(deviations) 
F p F p 



Interaction 
F P 



Variable 




























Recall 


75 




90 


. 030 


0. 


33 


ns 


5. 


09 


.027 


0. 


03 


ns 


Top 


75 




68 


. 198 


2. 


?3 


.}15 


0, 


02 


ns 


0. 


?.6 


ns 


Middle 


75 


0. 


46 


ns 


0. 


08 


ns 


10 


52 


-0u2 


0. 


01 


ns 


Bottom 


75 


4 


.46 


.0.3 


0 


42 


ns 


3 


.\3 


. 081 


1 


01 


ns 


Manip. 


60 


8 


.13 


.006 


0 


.03 


ns 


0 


.02 


ns 


1 


.48 


ns 


Not manip 


.60 


3 


.60 


.062 


0 


.01 


ns 


1 


.72 


. 195 


0 


. 09 


ns 



Tabia 10 



r>«r^*ii Dwcaorro ^nn^ftnt- Dav 5 



Passages 
1 2 



Tasks 

Read i Comprehension Summary Analysis 

Study Que&tic s Writing Writing 
(n«22) (n«22) (n»17) (n«15) (n-44) (n-32) 



Percent M 6.3 
Recalled (?D) (4.0) 

Recall by Levels 

of Passage Structure 



8.3 
(6.1) 



9.7 
(4-3) 



1 

(5.8) 





Top 


M 

(5D) 


6.6 
(6.4) 


10. 

(7. 


3 

4) 


9.5 
(7.2) 


9.5 
(8.5) 


i 9.1 
i (5.7) 


8 . 
(9. 


6 
0) 


■tf- 


Kiddle 


M 

(SD) 


7.9 

(7..) 


8 
(8 


4 

6) 


10.9 

(6.8) 


7.6 

(8.8) 


1 6.6 
1 (5.4) 


11. 
(9- 


6 
1) 




Bottom 


M 

(SD) 


4 . 4 
(' ) 


5 
(6 


. 8 
.4) 


9.0 
(4.4) 


8.1 
(6.9) 


1 6.8 

1 (5.8) 


6. 

(5. 


3 

8) 



Recall by Manii. alation 
Manipulated 

H - 25.2 34.5 

(SD) (13.6) (18.8) 

Hot aianipulated 

H - 3.9 4.3 

(SD) (4.1) (2.6) 



44 . 4 
(24.2) 

4.2 
(4.1) 



7.6 
(4.4) 



9.1 

(6 0) 



34.3 32.1 
(22.7) (20.0) 



3.4 
(3.0) 



5.1 
(4.3) 



Analyses oi' Variance for T^sk and Passage Effects 



df Task 
error (linear) 

F P 



Ef feces 
Task 
(deviations) 



Passage Interaction 
F P F p 































Recall 


68 


3 . 


82 


.055 


0. 


59 


ns 


1. 


85 


.178 


1. 


11 


ns 


Top 


68 


1, 


24 


Hi* 


0 . 


85 


ns 


0, 


CI 


ns 


0, 


30 


ns 


Middle 


68 


0. 


12 


ns 


1 


03 


ns 


8. 


26 


.005 


0, 


61 


ns 


Bottom 


63 


5, 


^8 


• 022 


0 


► 64 


ns 


0. 


13 


ns 


1, 


44 


ns 


Manip. 


48 


8 


81 


.005 


0 


.02 




0 


03 


ns 


0 


.84 


ns 


Not manip 


.48 


r 


.06 


ns 


0 


.02 


ns 


2 


.62 


. 112 


0 


.18 


ns 
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Table 11 

Ratings for Recalling the r.ist of the Passaqe 

Tasks 



Passages 



Read 


& Comprshension 


Sumnia ry 


Ana ly s i s 


1 




Study 




Writing 


Writing 






Day 2 










2.34 


2 . 19 


Mean rating 


1.94 


2 . 13 


2.44 


2.45 


(SD) 


(.85) 


(.83) 


(.77) 


( .85) 


( 88) 


(.80) 


Percent rated 














♦♦good'* 


18.8 


31.8 


36.0 


60.0 


43 . 2 


30.7 


n 


16 


22 


25 


20 


44 


39 


Day 5 












2.09 


Mean rating 


1.90 


2 . 05 


2.39 


2 .20 


2. 14 


(SO) 


(.70) 


(.65) 


(.70) 


(.78) 


(.72) 


(.71) 


Percent rated 














"good" 


19.0 


22 . 7 


38 . 9 


* 40< 0 


28 . 9 


29.0 


n 


21 


22 


18 


15 


45 


31 



Analyses of Variance for Tas)c and Passage Effects (Mean ratings) 

Effects 



dt Task 
error (linear) 
F P 

Variable 



Gist: 
Day 2 

Day 5 



75 

68 



38 .040 
2.76 .101 



Task Passage Interaction 

(deviations) 

F P F p F p 



0, 25 
0. 69 



ns 



ns 



0,85 
0.01 



ns 



ns 



0.36 ns 
0.21 ns 



Table 12 



Mean Differences in Topic Specific Knowledge Scores 

Tasks 

Unrelated Read and Comprehension Suiraaary Analysis 
Change Reading Sruiy Questions Writing Writing 

Scores : 



Passage 1 



50 



14 



15 



12 



11 



Day 2 M 0.0 


3 . 1 




3 


.6 


4 


. 3 


2.3 


(SD) (4.2) 


(3.2) 




(3 


.5) 


(5 


.6) 


(3.6) 


Day 5 M 0.5 


0.1 




- 0 


.8 


- 2 


.8 


0.0 


(SD) (2.7) 


(3.2) 




(3 


.8) 


(4 


.1) 


(4.6) 


Pa<?<;aoft ^ n ^7 


12 






12 


15 


11 


Dav 2 M 0 4 


-0.3 




3 


. 4 


3 


.7 


4.6 




(2.7) 




(5 


.8) 


(5 


.2) 


(6.7) 


Dav 5 K - 0 ? 


0.0 




0 


.1 


- 1 


.4 


- 0.8 




(2.3) 




(4 


.1) 


(4 


.3) 


(2.4) 


Analysis of Task Effects 




















Passage 1 




Passage 2 




df 


F 




P 




F 


P 


Multivariate 


8; 194 


2.92 




.004 




2.20 


. 029 


Univariate 
















Day 2 


4 ;97 


4 . 67 




.002 




3.88 


.006 


Day 5 


4 ;97 


2.49 




.049 




0.66 


. 622 


Contrasts with Unrelated 


Reading 












Day 2 
















Read and Study 


1 ;97 


6-20 




.015 




0.25 


.618 


Comprehension Quest. 


1;97 


8.96 




.003 




4 .18 


. 044 


Susimary Writing 


1;97 10.87 




001 




6. 10 


.015 


Analysis Writing 


l;97 


2,81 




097 




7 . 68 


. C07 


Day 5 
















Read and Study 


1;97 


0.12 




723 




0.05 


. 825 


Comprehension Quest. 


1;97 


1.76 




187 




0. 10 


. 758 


Summary Writing 


1;97 


9 . Z4 




003 




1.84 


. 178 


Analysis Writing 


l;97 


0.20 




653 




0.37 


. 542 



Notes 

Results from separate HANOVAs for Passage 1 and Passage 2 
topic knowledge scores, with 5 task conditions ari 2 dependent 
variables for each analysis. 

Day 2 scores are calculated as day 2 minus pretest; day 5 
scores are calculated as day 5 minus day 2. 
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